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1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international 
application. 



A copy of the report and its annexes, if any, is being transmitted to the International Burea u for 
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The applicant must enter the national phase before ea£IT€t@cf39T)ff^^ (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) 
(Article 39(1 )) (see also the reminder sent by the International Bureau with Form PCT/IB/G01 ). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1 -34 as originally filed 
Claims, Numbers 

1 -21 received on 04.02.2005 with letter of 01 .02.2005 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-5,7,8,11-13,15-21 

No: Claims 6,9,10,14 

Inventive step (IS) Yes: Claims 1-5,7,8,1113,15-21 

No: Claims 6,9,10,14 

Industrial applicability (IA) Yes: Claims 1-21 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : WO 01/62854 A (SHIMIZU WATARU ;MITSUBISHI CHEM CORP (JP)) 30 August 
2001 (2001-08-30) 

D2: DE 268 488 C (FARBENFABRIKEN VORM. FRIEDR. BAYER & CO) 
D3: DE 87 973 C (LEOPOLD CASSELLA & CO.) 14 July 1896 (1896-07-14) 
D4: DE 894 423 C (CASSELLA FARBWERKE MAINKUR AG) 26 October 1 953 (1 953- 
10-26) 

D5: GB-A-1 569 259 (ICI LTD) 1 1 June 1 980 (1 980-06-1 1 ) 
D6: EP-A-0 051 785 (BAYER AG) 19 May 1982 (1982-05-19) 
D7: GB 741 578 A (CIBA LTD) 7 December 1 955 (1 955-1 2-07) 

Novelty 

The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 6,9,10 and 14 is not new in the sense of Article 33(2) PCT. 

The documents D2-D5 disclose (see the relevant parts cited in the International Search 
Report) tris-azo compounds which are not in the form of a metal chelate and which 
correspond to formula (1) of claim 6 and to the more preferred embodiments of claims 9, 
and/or 10 and/or to the definition of claim 14. 

Documents D1 , D6 and D7 disclose metal chelates and are therefore not relevant any more 
against novelty. 

Inventive step 

In the technical field of dyes for ink-jet printing the document D1 is regarded as being the 
closest prior art to the subject-matter of claim 1 . D1 discloses trisazo compounds which are 
chelated with a metal. As demonstrated by the applicant by comparative data, the use of the 
compounds of formula (1) in a process for printing images on various substrates results in 
superior properties than the use of corresponding metal chelates. It is also claimed that the 
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compounds are cost effective to produce and more environmentally friendly. The problem to 
be solved can be seen in the provision of a process for printing an image on a substrate with 
azo compounds resulting in improved properties. The solution proposed in present claim 1 
appears to be inventive since it would not be obvious for a skilled person with the knowledge 
of D1 to use non-metallised tris-azo dyes in a printing process in order to achieve better 
printing results. 

Also the combination of the teaching of D1 with that of D2-D5, which disclose non-metallised 
tris-azo dyes would not appear obvious for a skilled person since these documents belong to 
different technical fields. 

Consequently the subject-matter of present claim 1 can be considered as involving an 
inventive step (Article 33(3) PCT). 

The same reasoning applies, mutatis mutandis, to the subject-matter of the corresponding 
independent claims 15,19,20 and 21 which therefore are also considered inventive. 
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claims 

1. A process for printing an image on a substrate comprising applying thereto a 
composition comprising a liquid medium and a tris-azo compound of Forniula (1) or salt 
5 thereof; 
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Formula (1) 



wherein: 

A is an optionally substituted alkenyl, hornocyclic or heterocyclic group; 

L 1 and L 2 are each independently optionally substituted aryl or heteni>aryj; and 

m and n are each Independently 0 or 1 such that m+n is 1 or 2; 
15 wherein: 

(1) the compound of Formula (1) is not in the form of a metal chelate; and 

(ii) at least one of L 1 and L* carries at feast one substituent selected from 
sulpho, carboxy. d^-alkoxy and C^-alkoxy-OH. 

20 2. A process according to claim 1 wherein the composition is applied to the substrate 
by means of an Ink jet printer. 

3. A process according to any one of the preceding claims wherein the imdge is text, 
a picture, a photorealistic image or a combination thereof. 

25 

4. A process according to any one of the preceding claims wherein the substrate is 
paper, plastic, metal or glass. 

5. A process' according to any one of the preceding claims wherein: 

30 A is optionally substituted pyridy| r furyl thienyl, thiazolyl, (sothiazolyl, 

imidazolyl, benzfmidazolyl, pyrazinyl, pyrimidyl, quinolyl. rsdquinplyl, 
benzofuryl, benzothienyl, pyrazolyl. indolyl, purinyl, isoxazolyf, oxazolyt, 
thiadiazolyl, furazanyl, pyridonyl, pyrazalonyl, piperidinyl, piperazlnyl, 
pyrrolidlnyl, morpholinyl, tetrahydrofuranyl, tetrahydrothiophenyl : or 

35 tetrahydropyranyl: 

L 1 phenyl or naphthyl optionally carrying a substituent selected from sulpho 

and carboxy; 
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L 2 is phenyl or napnthyl carrying at least one substrtuent selettecf from sulpho. 

carboxy C^-alkoxy and C^-alkoxy-OH; and 
m and n are each independently 0 or 1 such that m+n is 1 or 2; 
wherein said optional substituents are selected From OH; SO a H; CN: carbonaniido; 
P0 3 H 2 ; CO a H; NO* NH 2 ; C^-alkyl optionally carrying a sulpho. carboxy, phosphate, C,^- 
allcoxy, amino or hydroxy group; C M -alkoxy optionally carrying a sulpho, carboxy, 
phosphate. C^-alkoxy, C^-alkyl, amino or hydroxy group; phenyl or phenyl carrying from 
1 to 3 substituents selected from sulpho, carboxy, phosphate, C lJr alkoxy, amino, hydroxy 
and N carrying one or two C^-alkyl groups optionally carrying a sulpho, carboxy. 
phosphate, C^-alkoxy. amino or hydroxy group: N carrying one or two'c w -alfcyl groups 
optionally carrying a sulpho. carboxy, phosphate, C^-alkoxy. amino or hydroxy group; 
and C^-acyjamlno. 
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6. 



A tris-azo compound of Formula (1 ) or salt thereof: 



A— N=N - U — N=N — L2 -N=N. 
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Formula (1) 

wherein: 

1 

A Is an optionally substituted alkenyl. homocyciic or heterocyclic group; 

L'andL 2 are each independently optionally substituted aryl or hetenbaryl; "; 
m and n are each independently 0 or 1 such that m+n is 1 or 2; and ' 
with the provisos that 

(i) the compound of Formula (1 ) is not In the term of a metal chelate; 

(ii) L' and L 2 are each independently optionally substituted phphylene or 
naphthylene; 

(lil) optional substituents present on L 1 and L a are selected from OH, IsOaH, CN, 

carbonamido. POaHa, COaH, NO z . NH2, optionally substituted : alkyi; . optional^ 

substituted alkoxy. optionally substituted aryl, optionally substituted .amine and 

optionally substituted acylamine; ; 

(Iv) at least one of V and L 2 carries at least one substftuent selected from sulpho, 

carboxy, C^-alkoxy and C 1Jt -alkoxy-OH; and : 

(v) when L 1 carries a methoxy group A is not 1 ,3-dlamlnophenyl. 



A^/1C:^l^r^^ r*i 11— 
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7. A compound according to claim 6 wherein A Is optionally substituted pyn'dyf, fiuryl, 
thienyl. thiazolyl, isothiazolyl. imidazolyl. benzimidazolyl, pyrazinyl, pyrimidyj, quiholyl, 
isoquinolyi. benzofuryi. benzothienyl. pyrazolyl, indolyl, purinyl, isoxazolyl ■ oxazpiyl, 
thiadiazolyl, furazanyl, pyrldonyl. pyrazolonyl, piperidlnyl. piperazinyl, pyrrplidinyl. 
morphollnyl. tetrahydrofuranyi. tetrahydrothiophenyl or tetrahydropyranyl. 

8. A compound according to claim 6 wherein A Is optionally substituted pypidonyl. 

* i 
: i 

9. A compound according to any one of claims 6 to 8 wherein L 1 is phenyl jor naphthyl 
optionally earryfng a substituent selected from sulpho and carboxy. 

10. A compound according to any one of claims 6 to 9 wherein L 2 is phenyl or naphthyl 
carrying at least one substituent selected from sulpho, carboxy, G^-alkoxy and' p w - 
alkoxy-OH, ! ; 

11. A compound according to any one of claims 6 to 1 0 wherein L 2 is phenyl carrying 
two C^-alkqxy-OH substituents. " 
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12. A compound according to claim S wherein: 

A is optionally substituted pyridyl, furyl. thienyl. thiazolyl, isothiazolyl, 

imidazolyK benzimidazolyl, pyrazinyl, pyrirnMyl, quinolyl, isoquinbiyi, 
benzofuryi, benzothienyl, pyrazolyl, indolyl, purinyl, Isoxazolyl, oxazolyl, 
thiadiazolyl, furazanyl, pyridonyl. pyrazolonyl, piperidinyl, ft>ipera ; zlny!, 
pyrroHdjnyl, morphollnyL tetrahydrofuranyi, tetrahydrothiophenyl dr 1 
tetrahydropyranyl; 

Ll phenyl or naphthyl optionally canying a substituent selected frornsulpho 

and carboxy; 

^ 2 * s Phenyl or naphthyl carrying at least one substituent selected from sulpho. 

carboxy C^-alkoxy and C^-alkoxy-OH; and 
m and n are each independently 0 or 1 such that m+n Is 1 or 2; 
wherein said optional substituents are selected from OH; SO a H; CN; carfconarrmio; 
P0 3 H 2 ; C0 2 H; NO z ; NH 2 ; C^-alkyl optionally carrying a sulpho, carboxy, phosptiato, C,*- 
alkoxy, amino or hydroxy group; C M -alkoxy optionally carrying a sulpho, caifcoxy, 
phosphato, C M -alkoxy, C^-alkyl, amino or hydroxy group; phenyl or phenyl cajrfylng from 
1 to 3 substituents selected from sulpho, carboxy, phosphato, Cj^-alkoxy, aminq. hydroxy 
and N carrying one or two C^-alkyl groups optionally carrying a sulpho, carboxy, 
phosphato, C w -alkoxy, amino or hydroxy group; N carrying one or two C^-alkyl groups 
optionally carrying a sulpho, carboxy, phosphato, C M -alkoxy, amino or hydroxy group; 
and Cj^racylamina. 
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13. A trisrazo compound of Formula (1 ) r as shown in claim 6. or a satt thereof, 
wherein: 

A is pyrldonyl carrying at least one substituent selected from carbonamid& and C 
alkyl: • • 

L 1 Is phenyl carrying at least one sulpho substituent; ' ; 

L z is phenyl carrying at least one substituent selected from sulpho, «irbpxy : 
alkoxy and C^-alkoxy-OH; and 

m and n are both 1; • 

provided that the compound of Formula (1) is not in the form of a metal chelate- ; 

14. A compound as defined in any one of the Examples described herein. • 

15. A composition comprising a compound of Formula (1) or salt thereof as defined in 
claim 1 and a low melting point solid or a liquid medium comprising water and 1 an organic 
solvent, wherein the compound of Formula (1) is not Formula (3) or a salt thereof: 




i 



Formula (3). 

20 16. A composition according to claim 15 wherein the compound of Formula'Vi) 
defined in any one of claims 6 to 14. 



is as 



1 7. A composition according to claim 15 or 1 6 which has a concentration of less than 
500 parts per million of halfde tons, wherein parts refer to parts by weight relative to the 

25 total weight of the composition. 

18. A composition according to any one of claims 15 to 17 which has less than 50 
parts per million of divalent and trfvalent metafs. wherein parts refer to parts by.weight 
relative to the total weight of the composition. 
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19. A paper, an overhead projector slide or a textile material printed With a composition 
according to daim 15. 16, 17 or 18 or a compound according to any one of claims 6 to 14 
by means of a process according to any one of claims 1 to 5. 



or 
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20. An ink jet printer cartridge, optionally refillable, comprising one or more chambers 
and a composition, wherein the composition is present In at least one of the chambers and 
the composition Is as defined in any one of claims 15 to 18. 

i 

21. Use of a compound of Formula {1), as defined in claim 1, in ink Jet printing. ' 
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